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INTRODUCTION 


Polymer Concrete is addition of Polymer material in the concrete to reduce the number of voids and to add good 
strength to the concrete. Styrene Butadiene Rubber Latex is a kind of polymer which is used in the mixing of the 
concrete mixture. It in turn helps in the increase in the properties of the concrete. Urethanes, Acrylics, Styrene 
butadiene resins, Vinyl, Epoxies are the different types of polymer materials used in the manufacturing of different 


types of Polymer Concrete. 
Preparation of Mix 


The manufacturing of Polymer Concrete is done by mixing Cement, Fine Aggregate, Coarse Aggregate, Water and 
Polymer, Welded wire Mesh and Chicken wire Mesh are used here and cages are been prepared according to the 
requirement of the specimen. The calculation of the materials was done using IS 10262-2019 Code Book. And the 


quantity of materials was mixed according to the proportion. 


Experimental Procedure 


Near Surface Characteristic Tests 
Water Absorption and Sorptivity Test are conducted to know the optimum value of the properties of concrete. 
Water Absorption Test 


Cubes of 150 x 150 x 150 mm were casted and demoulded after 24 hrs and dry weight is taken as W1 after drying 
the specimens are kept in water for 24hrs, after 24hrs the cube specimens are taken out, dried and again the weight 


is noted as W2. The Water Absorption of the specimen is calculated as: 
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Percentage water absorption = (W2 — W1)/Wi1 x 100 


’ C+FA+CA+W 


Table 1 


T 


Akshata A. Mulgund & Dr Dilip K. Kulkarni 


Figure 1: Mesh Bending for Cube. 


Impact Factor (JCC): 10.2082 


1 

2 C+FA+CA+W+1LM 0.87 
3 C+FA+CA+W+2LM 0.89 
4 C+FA+CA+W+P 0.90 
5 C+FA+CA+W+P+1LM 1.02 
6 C+FA+CA+W+P+2LM 1.19 
7 C+FA+CA+W+P+5%SF 0.98 
8 C+FA+CA+W+P+1LM+5%SF 1.20 
9 C+FA+CA+W+P+2LM+5%SF 2.62 
10 C+FA+CA+W+P+10%SF 0.86 
11 C+FA+CA+W+P+1LM+10%SF 1.03 
12 C+FA+CA+W+P+2LM+10%SF 2.63 
13 C+FA+CA+W+P+15%SF 1.17 
14 C+FA+CA+W+P+1LM+15%SF 1.25 
15 C+FA+CA+W+P+2LM+15%SF 2.44 
16 C+FA+CA+W+P+20%SF 0.90 
17 C+FA+CA+W+P+1LM+20%SF 1.05 
18 C+FA+CA+W+P+2LM+20%SF 1.13 
19 C+FA+CA+W+P+25%SF 0.95 
20 C+FA+CA+W+P+1LM+25%SF 1.18 
21 C+FA+CA+W+P+2LM+25%SF 1.28 
22 C+FA+CA+W+P+30%SF 1.09 
23 C+FA+CA+W+P+1LM+30%SF 1.15 
24 C+FA+CA+W+P+2LM+30%SF 1.33 


NAAS Rating: 4.15 
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Figure 3: Cubes Kept in Water for 24hrs Curing. Figure 4: Weighing of Specimen after Drying. 


Sorptivity Test 


Sorptivity test is found to be easy and quick test to measure the material properties that characterize the tendency to absorb 


and transmit water by capillarity. The test is conducted as follows, 


e The cube specimens were placed in the tray such that they rest on a roller support. Water is poured into the tray 
such that the lower 30mm surface of the specimen is submerged in water. The increase in the level of watermark 


is determined for every five minutes till the saturation point is reached. 
S=i/t® 

Where, 

S = Sorptivity in mm/min®° 

i = Depth of water level increase by capillary action, expressed in mm. 


t = Time measured in min. at which the depth is determined. 


Figure 5: Sorptivity Test Set — Up. Figure 6: Cubes on Roller Support. 


www.Upre.org editor @tjpre.org 


72 


ebay sk bast 


Figure 7: Specimens in Water 
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Table 2 
1 C+FA+CA+W 0.237 
2 C+FA+CA+W+1LM 0.273 
3 C+FA+CA+W+2LM 0.292 
4 C+FA+CA+W+P 0.273 
5 C+FA+CA+W+P+1LM 0.310 
6 C+FA+CA+W+P+2LM 0.456 
7 C+FA+CA+W+P+5%SF 0.2 
8 C+FA+CA+W+P+1LM+5%SF 0.319 
9 C+FA+CA+W+P+2LM+5%SF 0.329 
10 C+FA+CA+W+P+10%SF 0.319 
11 C+FA+CA+W+P+1LM+10%SF 0.365 
12 C+FA+CA+W+P+2LM+10%SF 0.41 
13 C+FA+CA+W+P+15%SF 0547 
14 C+FA+CA+W+P+1LM+15%SF 0.57 
15 C+FA+CA+W+P+2LM+15%SF 0.639 
16 C+FA+CA+W+P+20%SF 0.365 
17 C+FA+CA+W+P+1LM+20%SF 0.456 
18 C+FA+CA+W+P+2LM+20%SF 0.502 
19 C+FA+CA+W+P+25%SF 0.365 
20 C+FA+CA+W+P+1LM+25%SF 0.41 
21 C+FA+CA+W+P+2LM+25%SF 0.456 
22 C+FA+CA+W+P+30%SF 0.456 
23 C+FA+CA+W+P+1LM+30%SF 0.502 
24 C+FA+CA+W+P+2LM+30%SF 0.547 


Impact Factor (JCC): 10.2082 


Figure 8: Measurement of Capillary Rise of Water. 


NAAS Rating: 4.15 
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Figure 9 


The Water Absorption and Sorptivity gave the peak results at 15% replacement of cement with silica fume and with the 


addition of 3% Polymer. When silica fume is added in more percentage, there will be reduction in the percentage of Water 


Absorption and Sorptivity. 


REFERENCES 


1. 


Abd Elmoaty M.Abd Elmoaty. “Self healing of polymer modified concrete”. Alexandria Engineering Journal 50 (2011). pp 
171-178. 


Amrul Kaish.A.B.M., Alam.M.R., Jamil.M., Wahed.M.A. “Ferrocement Jacketing for restrengthening of square reinforced 
concrete column under concentric compressive load”. The 2"4 International Conference on Rehabilitation and Maintenance in 


civil engineering. Procedia Engineering 54 (2013). pp 720-728. 


Banjo A Akinyemi, Temidayo E Omoniyi. “Repair and strengthening of bamboo reinforced acrylic polymer modified square 


concrete columns using Ferrocement jackets’”’. Scientific African 8 (2020). pp 1-8. 


Behera Charan Gopal., Rao.Gunneswar.T.D., Rao.C.B.K. “Torsional behaviour of reinforced concrete beams with 


ferrocement U — jacketing- Experimental study”. Case studies in constructional materials 4 (2016). pp 15-31. 


Behera Charan Gopal., Rao.T.D.Gunneswar., Rao.C.B.K. “The torsional strength of ferrocement U wrapped Normal strength 
beams with only transverse reinforcement”. The 2™ International Conference on Rehabilitation and Maintenance in Civil 


Engineering. Procedia Engineering 54 (2013). pp 752-763. 


Dr Awham M Hameed, Mohammad T Hamza. “Characteristics of polymer concrete produced from waste construction 


materials”. Energy Procedia 157 (2019). pp 43-50. 


Eskandri Hamid., Madadi Anirhossiin. “Investigation of ferrocement channels using experimental and finite element analysis” 


Engineering Science and Technology, an International Journal 18 (2015). pp 769-775. 


Ferit Cakir. “Evaluation of mechanical properties of chopped glass/basalt fibers reinforced polymer mortars”. Case studies in 


construction materials 15 (2021). pp 1-17. 


Kinga Deredas, Norbert Kepczak, Mariusz Urbaniak. “Influence of doping with styrene — butadiene rubber on dynamic and 


mechanical properties of polymer concrete”. Composite structures 268 (2021). pp 1-10. 


www.Upre.org editor @Ujprc.org 


74 


10. 


11. 


12: 


13. 


14. 


IS. 


Akshata A. Mulgund & Dr Dilip K. Kulkarni 
Mohammad Ismail, Bala Muhammad, Jamaluddin Mohd Yatim, Ainul Haezah Norizman and Yong Woo Soon. “Behaviour of 
concerte with polymer additive at fresh and hardened states”. Procedia Engineering 14 (2011). pp 2230-2237. 


Paevel Sikora, Paevel Lukowski, Krzysztof Cemduski. Elzbieta Horszczarck, Ewa Mijowska. “The effect of nanosilica on the 
mechanical properties of polymer cement composites (PCC). Procedia Engineering 108 (2015). pp 139-145. 


Zhenlie Zhang, Peiming Wang, Jianguo Wu. “Dynamic Mechanical Properties of EVA polymer — modified cement paste at 
early age”. Physics Procedia 25 (2012). pp 305-310. 


Turai, Vaishali Rama, and Ajit R. Patil. "Review on Precast Concrete Technology vs. Cast-in-Place Concrete." International 


Journal of Civil Engineering (IJCE) ISSN (P): 2278-9987; ISSN (E): 2278-9995 Vol. 9, Issue 3, Apr-May 2020; 27-32 


Varghese, Bismi, and Nivin Philip. "A review: Taguchi experiment design for investigation of properties of 


concrete." International Journal of Civil Engineering (IJCE) 5.6 (2016): 11-16. 


Shah, Aanal Shah& CB, and C. B. Shah. "Influence of Alkaline Activators and Temperature on Strength Properties of Ggbs 
Based Geopolymer Concrete." International Journal of Civil Engineering (IJCE) 6.3 (2017): 21-28. 


Impact Factor (JCC): 10.2082 NAAS Rating: 4.15 


